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Background:  Accelerating expansion of aortic diameter is a meaningful characteristic of aneurysm formation, however, the normal annual 
expansion rate of the thoracic aorta has not been well elucidated. We sought to evaluate the annual expansion rate of the thoracic aortic 
diameter in the asymptomatic population with an electrocardiographically (EKG) gated heart CT scan.
methods:  A total of 2,073 subjects (mean age 61±10 years, 52.2% women) were enrolled. All subjects underwent a series of coronary 
artery calcium scans with an average of 6.5 year follow-up interval. The diameter of the ascending and descending aorta was measured 
from the level of the right mid-pulmonary, and the annual expansion rate of the thoracic aorta diameter was computed by the following 
formula: (Followup-Baseline)/interval.
results:  The baseline ascending aortic diameter differed by gender (males 34.6±4.2 vs females 31.8±3.5 mm, P<0.001), as well as 
descending aorta (males 26.5±3.0 vs females 23.8±2.6 mm, P<0.001). After an average of 6.5 year follow-up (range 1.2 to 11.3 years), 
we do find statistically significant gender differences in the annual expansion rate. Men have a larger annual expansion rate than women 
in ascending aorta (average 0.17 vs 0.16 mm/year, P=0.03) as well as in descending aorta (average 0.15 vs 0.13 mm/year, P=0.04). The 
upper limit of the thoracic aortic expansion rate is derived in the general population, 0.45 and 0.58 mm/year in ascending aorta, 0.42 and 
0.48 mm/year in descending aorta in women and men, respectively.
conclusion:  The patients with an accelerating aortic expansion, who is under a high risk of aneurysm formation, may be identified using 
this criterion with a cardiac imaging. Identification of the mechanisms underlying these differences warrant future study.
